PROGRAM SUBMITTAL

X New Program ’ 03 Revision to Program e
Model No. o 67 o7 Xa1c

Pregram Title  MESSIER OBJECT SEARCH

Nc. of Steps/Lines 22 6 — Category No. 510

Cal=j0ry Name ASTRONOMY b D

i

‘ Ab:rract— 50 Word Maximum __This program will identify .the,w,.t,ype&..mand._ N

~.an-orderly. search of _all Messier objects....It also doubles as a.

wmready---mref erence of.the..coordinates .for.a. desired M. objecte. .. . .

Necessary Accessories: ... Quad _or two. .Single denSity .memory modules,
Printer optional.

Name........Gerard Maynard .. .. ... . .
Company . e

Address 850 Panorama_1B R .

City Palatine ... StatefCountry . Il. zipcode 60067

Phone Number ( 312) 359..3024

If my program is accepted, my bonus choice is: ( Please select two programs if your program is a revision. )
Acceptance Choice: [J FOUR PROGRAMS, (X CREDIT FOR FOUR PROGRAMS*, OR TWO PROGRAMS AND 10 BLANK CARDS.

* No partial credit will be given, Select all four programs at the same time.

Submittal Checklist: Please use the checklist below to insure submittal of all proper program documentation.

O Program Submittal O Program Description li DO Program Listing(s) O Registers, Status ...
O Program Description | 0 User Instructions 0 Magneatic Card(s) 0O Keyboard, Card Labeling
(optional)

ACKNOWLEDGMENT AND AGREEMENT ,
To the best of my knowledge. | have the right to contribute this program material without breaching any obkgation concerning nondisclosure of proprietary or confidential information of other persons or
organizations. | am contributing this program material on a nonconfidenbal nonobhgatory basis to Hewlett-Packard Company {"HP") for inclusion in its program library, and ! agree that HP may use. duphcate,
modity, publish. and sell the program matenal, and authorize others to do so without obkgation or liabikty of any kind. HP may publish my name and address, as the contributor, to faciitals user inquines

el gl e




PROGRAM DESCRIPTION I  ruet o

Program Title ... .MESSIER OBJECT SEARCH

Contributor’'s Name .. GERARD MAYNARD

Address . 850 PANORAMA 1B

City PALATINE.. ... State/Country. . ILe . Zipcode 60067

Program Description, Equations, Variables . This program.allows the user to obtain the
...coordinates of all Messier objects in a user-specified portion of
___the celestial sphere, making possible the locating of these objects
...references,.__The type of object is also given; Open Cluster, Globular

MWClusterlealaxy,mGasmNebulawderlanetarwaebula.mwThemsearch,mayww

w—also. be._conducted for only one cf these object types.

....Too large a range of R.A. will locate many objects, which requires

Quad or two single density memory modules, printer optional

\

Necessary Accessories

Operating Limits and Warnings Any operation which will alter the storage registers

o Will eliminate that data and result in erroneous output.

Reference(s) "Norton's Star Atlas and Reference Handbook", 16th edition

by Arthur P. Norton, Sky Publishing Corporation 1973

This program has been verified only with respect to the numerical example given in Program Dascription Il. User accepts and uses this program material AT HIS OWN RISK., in reliance solely upon his own
inspection of the program material and without reliance upon any representation or description concerning the program material. ’

NEITHER HP NOR THE CONTRIBUTOR MAKES ANY EXPRESS QR IMPLIED WARRANTY OF ANY KIND WITH REGARD TO THIS PROGRAM MATERIAL. INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE. NEITHER HP NOR THE CONTRIBUTOR SHALL BE LIABLE FOR INCIDENTAL OR CONSEQUENTIAL
DAMAGES IN CONNECTICN WITH OR ARISING OUT OF THE FURNISHING. USE OR PERFORMANCE OF THIS PROGRAM MATERIAL.
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Program Title .
Contributor’'s Name . B . I e e e

Address ... e e

CIY o e+ e o . OTAER/COUNERY i e AP COA@

Program Description, Equations, Variables

__large adjustment of the telescope. An orderly search is conducted

_over_a small range, which in most of the sky is plus-or-minus one-

_half_hour. This range is inserted by the program if the user

_doesn't insert a different range.

» The coordinates of each object are contained in one register,

_The.integer identifies the type of object, the first five digits to
_the right of the decimal point are the Right Ascension and the last
Mfourwdigits,are_thewdeciination.wHTheMSign_wathe number (+ or =)

determines the sign of the Declination angle. .The register address

Necessary Accessories .

Operating Limits and Warnings

Reference(s)

This program has been verified only with respect to the numerical example given in Program Description Il. User accepts and uses this program material AT HIS OWN RiSK, in reliance solely upon his own
nspection of the program material and without reliance upon any representation or description concerning the program material. ’

NEITHER HP NOR THE CONTRIBUTOR MAKES ANY EXPRESS OR IMPLIED WARRANTY OF ANY KIND WITH REGARD TO THIS PROGRAM MATERIAL, INCLUDING, BUT NOT LIMITED TO. THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPQSE. NEITHER HP NOR THE CONTRIBUTOR SHALL BE LIABLE FOR INCIDENTAL OR CONSEQUENTIAL
DAMAGES IN CONNECTION WITH OR ARISING OUT OF THE FURNISHING, USE OR PERFORMANCE OF THIS PROGRAM MATERIAL
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Sampie Problem (Sketch if Desired)

3. Identify type and coordinates of M. 31

1. Identify any objects from R.A. 19.5 to 20.5 hours

2. Identify all Gas Nebula's in the Messier Catalog

SOLUTION:
Input ~ Function Display Comments
XEQ "MESSIER"|
.CHOOSE TYPE: B e
| OPEN CLUSTER | display the object choices
.GLOB CLUSTER e B
1 GALAXY . . .
- GAS NEBULA. ... .
-PLN NEBULA ... ] . .
N ST B ALL TYPES ... , D o
N .| ENTER key e "ALL TYPES" of objects are
- . | chosen. Enter key pressed
| while ALPHA annunciator is
N in the display .. ...
: . |R.A.: HH.MM? , e e,
20 R/S v ... lRight Ascension entered
B B |RANGEs HH 2 e
W5 R/S , | Range entered
o _ M.27 PLNMH HNEE| note: if the range desired
R.A. 19.57.5] is .5, only R/S need be .
i DEC. 2Z2.33 | pressed .
| M.29 OPEM CL | -
. R.A. Za.z22.11
DEC. 38.22
M.55 GLOB CL,
R.A. 12.3Z7.3
"DEC. —-31.83 %
‘M.71 GLOE CL
‘R.A. 19.51.5]
LEC. 1iZ2.323 ;
M.75 GLOE CL-
- "TR.R. Za.83.2
DEC. -22.84



(CONTINUATION PAGE)
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function

display

comments

| XEQ"MESSIER

oy’

| CHOOSE TYPE:

OPEN_CLUSTER .

GLOB. CLUSTER

GALAXY

GAS NEBULA

ENTER_Xey

R.Aet HH MM?

Anote_flag.3 .set for type).

12

R/S

"GAS_NEBULA" type_chosen__|

R.A. _entered

Lg

RANGE: HH. 2

12

R/S

12 .4/=_12_ = _0_through 2&

M.1 GAS HEES !
F.0. 5.321.5 |
DEC. 2i.59%
M.8 GAS HES
R.A. 1S.891.1
BEC. -24.23

e

fue
(]

s 0T

]
[
s

e £
o

W e

m

o I

|
b 3
m
i
!

Fl.zZ8B GRS MNEEL
HF.H. i7.5%.50
DEC. —23.8:2

M.32 GHS HEE
~ R.F. S.333
- DECZ. —-5.25
""" M.42 GAS HEEBE
TRE.A. 5.33.1
DEC. —-5.12
M.7¥8 GAS HEB
TR.A. 5.449.2
DEC. S5.82

USER

LOG .

| XEQ "D"
RS}

ENTER M.

S M.E1 GALANY |
F.A. B.33.6
CDEC. 4ti.88 |
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SIZE:
(HP-410) 113

STEP i INSTRUCTIONS INPUT FUNCTION DISPLAY

1 | XEQ "SIZE" 113

o

| Load the program and data cards

1 _Execute the program, _press e XEQ "MESSIER" .

3
4 | Choose. the type.of object to.bhe. '
searched for by pressing.. . . N. "ENTER® |

1 ( the ENTER key must be pressed

| while the ALPHA annun. is.on.) ..} ... _}|... N

5 |.HP=41 prompts for Right Ascension - L .. IReA.: HH.MM? !

~ Enter the R.A., coordinate as HH | ... | .

(hour) o MM (minute) . |hhemm | R/S

6. HP:QLMprgmpﬁs.formRangemmmvﬂ” ol b .. RANGEs-HH? - -

_Enter the range on each side.of f ... .| .
_the R.A. as HH (hour) ... . .| hh | R/S
| 7 | Step_through the display .. . ..f ...} R/S

8 | The search ends after.all registers.. .

are examined . . e b DONE ..

_9 | To_repeat the search, changing
only the R.A. and RANGE, press  |UsERl 1y
0 R (after steps 1-

4 | In USER mode, press B — el
5 | HP-41 prompts for M. number . ...} ... o __ [ENTER M. . .

6 | The _type and coordinates are displayed
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Oe7 0O97 &aic

STEP/ KEY CODE STEP/ KEY CODE
— LINE KEY ENTRY (67/97 only) COMMENTS LINE KEY ENTRY (67/97 only) COMMENTS
Gis+LBL "HMES ] 42 RTH :
SIER" 43 SF IND
Bz CF 21 44 5
G3 ~CHOOSE 45 M=y
TYPE 46 GTO 14
A4 AVIEHM 47 SF G0 *Set flag to iden-
#S PSE 4% SF 81 . tify object type
As CF Qaa 49 SF @z -+ for duration of]
a7 CF @i Clear flags S& SF A= : search
g CF G2 .. 51 SF B84
g CF &% | L S2+LBL 14
i@ CF &4 52 AOFF
11 CF 85 sS4 FC? IMD
12 CF 86 ; g
13 5§ 15 - Bé&: CTO 83 Generate and
14 CF =23 S RCL @1  Store type lden-
15 .G85 57 INT . ‘ tification dlglt
16 STO 81 - oBsE 1 :
17 AOH - 59+ :
18+LBL ©1 Begin choice of & STO 83 ’[
i =0OFEH CL Object type &l Bl O3 '
LUSTER™ A2 ISG &1 i
=t s I - &2 GTO 14 i
21 ¥EQ 1S &3+LEBL E i
— 2z ~GLOB CL &5 CF 21 |
USTER™ 56 "R.B.: H I
23 1 H.MM7? |
24 RER 15 67 FROMPT f
25 GALA 63 1 E=Z . Store Right Ascl.
Eo =k B . coordinate
Z25 2 A STO G& !
27 MER 15 71 CF 2= i
2g » GAS HE 72 "RANGE f
EULG" HH 7 i
29 = 72 PROGMPT ‘Store Range for
38 KED 15 74 FC? 22 ;the search, If
31 * PLN HE S LS ‘no data, store
=10 1~ L S 75 1 EZ | «5 hr as the
3z 4 7T s  range
33 KER 13 78 sTO @z f
3 aa ' L bl = T S B e :
F’gé HLL Th lEi?_j ::i:ré*;z?i Control number
35 5 si1+LEBL B2 :
- Yy = - - _ H
E'f_, REG 15 g‘fj.’ 156 U;E, Start of search
¢ GTO @l Subroutine for =~ &= BT @2 loop
Zo+LEBL 15 hoosine oblect 54 GTO @7 ;
29 AYIEH g object Lo LiEBL &3 .
45 FSE type g6 ROL IHD {
41 Fo7? 23 21 -

Note: Refer 1o “HP-41C OWNER'S HANDBOOK AND PROGRAMMING GUIDE™ for specific information on keystrokes. The Function Index is found at the very back of the Handbook. Refer to Appendix E in
67 or 97 "OWNER'S HANDBOOK AND PROGRAMMING GUIDE" for exact keystrokes.
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PROGRAM LISTING

STEP/ : KEY CODE STEP/ KEY CODE
LINE KEY ENTRY  (67/97 only) COMMENTS LINE KEY ENTRY (67/97 only)

SY HESD If blank register 1322 RES
52 A=gT continue loop @ 134 RCL &ZF

£33 GTO g2 : iIS MY

@ INT 138 GTO a:z
91 RCL B3  13F+LBL B&

S = If "All Types" s 128 TOHE S5

SE H=YT go to position " 31z=9 SF 21

94 GTO 83 test i4aG CF oo

95 RDH 141 b -

as B=Y7? If wrong type, .. 142 RCL @1

a7 GTO 82 index and repeat {43 =

ag+lLBL B3 laa -

93 L Z4 Position test 145 FI¥ &
1ea RLL G 145 ARCL ¥
181 RCL @2 147 SF 2a
= R.A. + Range o148 RCLOIND
183 H4Y T Lo B51i
194 GTO G4 greater than 2% U . oo
185 HI»Y hours 1@ 7
tas - 151+
i@y RELOIND 152 G670 IHD
&1 -
ias FRLC 153+LEL a3
189 ABS 154 -~ OPEHN

118 HIYT Sp-
111 L7 a5 155 GTO 13
tiz«LBL B4 155+LBL B9
tis RCL &8 157 "+ GLOB
114 RCL @2 S
1= - 158 GTO 13
115 B R.A. - Range 1SSeLEL 1@

117 X®av? less than 0 hr 168 - CALAaX
112 GTO 85 - ,

119 KON 461 GTO 13
1za .29 162+LBL 11
121 + 163 "F GAS H
122 RCL IND TERn
Bi 164 GTO 13
123 FRC 16S5+LBL 12
124 HES 165 “F PLH H
125 ®»¥7 , _ -

126 GTO BS R.A. - object RA Tcou o 13
1274+LEL &5 calculation, If 162 AMIEL
123 RCL a@ greater than .5 wp_pg. -
129 RCL IND Range, continue 475 prL IMTI
a1 loop. If less @1

138 FRLC than range, g0 371 Fge

131 ABS to display . . i72 Aes

132 - 173 1 E=z

Note:

67 or 97 "OWNER'S HANDBOOK AND PROGRAMMING GUIDE" for exact keystrokes.
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COMMENTS

Tound

to M.
display

e

iD splay

Indicates objeclt

Calculate M. #

Add object type

for

Refer to "HP-41C OWNER'S HANDBOOK AND PROGR/AMMING GUIDE" for specific information on keystrokes. The Function Index is found at the very back of the Handbook. Refer to Appendix £ in
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DOe7 0Oor Ka1c

STEP/ KEY CODE STEP/ KEY CODE

LINE  KEY ENTRY  (67/97 only) COMMENTS LINE KEY ENTRY  (67/97 only) COMMENTS
i7d % i Zza “EHNTER
175 HME Calculate Right o
ive 18 Ascension of =21 PROMET .
177 * object zZzz2 3 ‘Generate register
178 IHT ZEE O+ ‘address
i7% iga 224 STO @i ‘
isa -~ 725 GTO &8s .Go to display
ig1 FIX 1 =5 EMD f
182 BRCL = S
183 RCL IHD 60
281 _ .
184 FRLOC
i85 ABS
igns 1 EZ
137 =
1898 HiEzS
i89 iad -
196 % : s
i91 FrRC ~m1 -
19z ig ; :
1 x;_:": :+: N : ...... e . - BN i,
ig94 AaRpcL = :
195 AVIEN " IDisplay
1 i:__" ::' s IIE!:: - [£3
197 RECL IMD -
gi .
192 1 ES Calculate Dec-
i3z = lination of object
zaE FREC : g0
2Rl 1 EZ2 T
Moz PR
2832 FIA =
24 arcCL =
285 AVIEM Display
Zas F5r 5o .
zEvy ADnY )
2as8 CiLA
283 FC7? B85 R
14 GTO Qaz Continue the loop 90
211 GTO I :
Z1Z2+LEBL BY .
2132 TONE & Indicates end of . . .
=14 CF Z1 search . . ' e .
P B DoH . '
Eu
2145 PROMPT
217 GTO E o
Z18+LEBL DI Routine for obtaining .
=19 SF as ithe coordinates 00,

and type of known M. #

Note: Refer to "HP-41C OWNER'S HANDBOOK AND PROGRAMMING GUIDE" for specific information on keystrokes. The Function Index is found at the very back ot the Handbock. Refer to Appendix E in
67 or 97 "OWNER'S HANDBOOK AND PROGRAMMING GUIDE" for exact keystrokes.
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Page

- REGISTERS, STATUS, FLAGS, ASSIGNMENTS
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